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La pr^sente invention se rapporte k la fabrication 

d'objets a partir de chlorure de polyvinyle. 

On a anterieurement fabrique des objets teh que 
des gants en immergeant une doublure preformee 
dans un piastisol de chiorure de polyvinyle puis en 
chauSant la doublure enduite dans un four k la 
temperature de fusion. 

Las essais pour fabriquer des objets tds que des 
gants sans doublure, ou des gants comportant des 
doublures non tiesees supportees par la resine, n'ont 
au contraire guere eu de succes en raison de ce 
que le temps necessaire dans ce procede pour la 
dissolution des particides de r6sine du piastisol 
dans I'agent dispersant n'est pas assez court pour 
empecher le piastisol de couier sur la forme et de 
se separer d'une doublure quelconque non tissee 
sur laquelle il est applique. 

La presente invention se propose de foumir un 
procede dans' lequel le temps de dissolution est 
nettement reduit. 

La presente invention fournit ainsi un procede 
de production d'un objet, en particuli^ des gants, 
a partir de polymeres vinyliques contenant une 
proportion principle de chiorure de vinyle et con- 
sistant a appiiquer a une forme dudit objet un 
enduit d'une dispersion desdits polymeres dans tm 
plastifiant approprie puis a chau£Eer ledit enduit sur 
la forme a une temperature de gSlification dans un 
milieu liquide. 

Les polymeres vinyliques consistent d'une ma- 
niere sensiblement generale en chiorure de vinyle. 
On peut egalement utiliser des copolymeres de cUo- 
rure de vinyle avec par exemple de Tacetate de 
vinyle ou du chiorure de vihylidene, la teneur en 
chiorure de vinyle de ces copolymeres etant de 
preference d'au moins 95 %. On peut egalement 
utiliser un melange de chiorure de polyvinyle avec 
de petites. quantites d'autres polymeres vinyliques. 

La temperature de gSification doit etre supe- 
rieure a ISO °C et peut par exemple etre de I'ordre 



de ISO a 200 ^'C, de preference de 160 a 180 »C. 
Au-dessous de ISO^C, la dissolution de la r^sine 
dans le plastifiant est trop lente. Auz temperatures 
tres superieures a .200 °C intervient une decom- 
position. Des substances appropriees utilisables 
comme mflieu liquide dans le procede sdon I'in- 
vention comprennent des plastifiants du polymere 
vinylique comme le phosphate de tritolyle, des 
polydcools comme Tethylene-j^ycol, le propylene- 
glycol et la glycerine, des amines aromatiques 
comme Taniiine, des composes hydroxy-aroma- 
tiques comme la resorcine, des amines tertiaires 
comme la triethanolamine et des acides non-satures 
a chaine longue comme Tacide oleique. On ddit 
naturdlement eviter ies composes ayant sur les 
ingredients du piastisol une action marquee sol- 
vante, gonflante ou chimique. 

On a en outre trouve que quand le milieu liquide 
est compose de glycerine, d'ethylene-glycol ou de 
triethanolamine, le produit obtenu a une elastidte 
nettement plus grande qui dans certains cas se rap- 
proche de celle du caoutdiouc. 

La dispersion des polymeres vinyliques est de 
preference un piastisol. On peut utiliser des organo- 
sols ou des piastisols modifies comprenant des sol- 
vants organiques volatils a titre de diluent, mais 
dans ce cas U est bon de laisser les solvants vola- 
tils s'evaporer de I'enduit avant d'effectuer la gelifi- 
cation dans le milieu liquide. Les piastisols sont 
des dispersions de polymeres vinyliques dans un 
plastifiant approprie. Les particules de resine sont 
relativement insolubles dans le plastifiant a la tem- 
perature ambiante, mais aux temperatures devee^ 
par exemple au-dessus de 150 ^C, elles sont solu- 
bles dans le plastifiant. 

Quand on .chauffe un piastisol a une tempera- 
ture de 150 °C, ou plus, les particules de resine 
de la dispersion se dissolvent dans le plastifiant en 
f ormant une phase continue unique. 
Les piastisols sont mflanges dans des melangeura 
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du type a cisaiilement plutdt que dans des mflan- 
geurs a grande vitesse, et a la temperature ambiante. 
(au-dessous de 32 oC). Les agents stabilisants et 
les pigments colores sont habitudlement disperses 
dans ie plastifiant avant I'addition de cdui-ci au 
plastisoi. £n raison de la viscosite rdativement 
Sevee des plastisols, I'air emprisonne au cours du 
m3ange ne pent s'echapper et E doit etre limine 
dans la plupart des applications en soumettant le 
plastisoi a Taction du vide. 

Le plastifiant peut, par exemple, etre le phtalate 
de dibutyle, le pbtaiate de di-isooctyle ou le phos- 
phate de tritol^e. Des agents stabHisants appro- 
pries sont par exemple un savon de calcium et de 
zinc, du stearate de calcium ou des huHes epoxy- 
dees. 

La vitesse de dissolution des particules de poly- 
mere dans le plastifiant depend de la temperature. 
Dans le cas des polymeres vinyliques contenant 
une proportion majeure de chlorure de vinyle, 3 
est necessaire d'utiliser une temperature d'au moins 
150 ''C pour obtenir une vitesse de dissolution 
suffisante. La matiere gHifiee obtenue an-dessus de 
150 °C semble etre identique au polymere piastifie 
produit par les autres procldes. 

Le temps necessaire pour parvenir a une phase 
continue unique depend dans une grande mesure 
de la temperature du milieu liquide de durcisse- 
ment et de l'epaisseur de Tenduit k gSiifier. Ainsi, 
quand on plonge im enduit de 1mm d'epaisseur 
d'un plastisoi d'un polymere vinylique forme sen- 
siblement en totalite de motifs de chlorure de vinyle 
dans un bain de ^ycerine maintenu a 180 ^^C, il 
se produit une gdification complete en une periode 
de deux minutes environ. Le temps de gSification 
varie egaiement dans une oertaine mesure avec la 
quantite de plastifiant incorporee dans ie plastisoi 
ainsi qu'avec les pertes de ch^eur qui se pro- 
duisent par suite de la nature du materid utilise 
pour la forme. Des temps de gelification inferieurs 
a une minute sont possibles dans le precede sdon 
Tinvention. 

Eventudlement, apres ach^vement de la gelifica- 
tion et enlevement de la forme du bain liquide de 
durcissement, on peut diminer du produit les traces 
de milieu liquide de durcissement restant Dans le 
cas des liquides miscibles a Teau, ce residtat peut 
etre obtenu en lavant ie produit a Teau. 

La forme peut etre construite a Taide d'une 
matiere quelconque appropriee tdle que de la 
porcdaine ou un metal et Tenduit peut* etre appii- 
quee sur la surface interieure ou la surface exte- 
rieure de cette forme. 

. Une maniere commode pour realiser un enduit 
de plastisoi sur la surface exterieure d'une forme 
consiste a plonger celle-ci dans un bain contenant 
le plastisoi. L'epaisseur de i'enduit obtenu de oette 
maniere depend du temps passe pour enlever la 
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forme apres immersion dans le plastisoi,- de la 
temperature de la forme et de la viscosite du plasti- 
soi, laquelle depend dle-meme de la temperature 
du plastisoi Quand on desire ne deposer sur la 
forme qu'un seui enduit, celle-d est de prSterence 
chauffee k une temperature d'environ 38 *>C avant 
d'etre plongee dans le plastisoi. H est preferable 
que l'epaisseur de Tenduit soit de Tordre de 1mm. 

La dispersion des polymeres vinyliques peat 
egaiement etre introduite dans one forme crease 
dont la surface interieure a la forme de Tobjet 
a produire et Tesces de dispersion est deverse 
hors de la forme en la retoumant. Quand la surface 
interne d'une forme est enduite, on peut effectuer 
ia gdification avec ou sans contact direct entre 
Tenduit et le milieu liquide de durcissement 

Si on chauffe le plastisoi a une temperature d'en- 
viron 100 «>e, il se forme un semi-solide. Get effet 
est normakment deagne par le tenne de «pre- 
g^fication*. Cette pre-gdification peut etre uti- 
lisee pour deposer plusieiirs couches de plastisoi 
sur ia forme avant complete gdification. L'effet de 
pre-gdification peut aussi etre obtenu en immer- 
geant une fonne enduite de plastisoi dans un bain 
liquide chauffe a une temperature de 100 ou 
en prechauffant la fonne dle-m§me a une tempera- 
ture appropriee. Quand on desire obtenir plusieuis 
couches, on plonge d'abord la forme de la maniere 
normale puis on i'immerge dans le bain liquide 
maintenu a une temperature d'environ 110 °C pour 
effectuer la pre-gdification de Tenduit, et on i'im- 
merge alors de nouveau dans ie plastisoi pour appii- 
quer un nouvd enduit sur la forme. On peut de 
cette mani^e apfdiquer fduaieurs enduits jusqu'a 
obtention de l'epaisseur desiree. Cdle-ci etant obte- 
nue,.on peut dors immerger la forme enduite dans 
le bain liquide de durcisement a une temperature 
superieure a 150 de maniere a effectuer la gdifi- 
cation complete de I'enduit pour former une phase 
unifonne unique de resine plastifiee. Quand la 
forme dle-meme est prechauffee, le degre de pre- 
gdification qui se produit et par consequent l'epais- 
seur de Tenduit forme dependent de la tempera- 
ture de la forme, le degre de pre-gdification pro- 
duit etant d'autant plus grand que la temperature 
est plus devee. 

L'invention comprend egaiement la production 
de vetements protecteurs, en paiticulier de gants, 
munis d'une doublure interieure. Dans la forme 
pr^erfe de Tinvention, ia doublure est fabriquee 
a Taide de fibres laches faciles a mettre sous une 
forme desiree qudconque et qui sont ensuite fixees 
sous la forme desiree par la couche exterieure de 
chlorure de polyvinyle qui constitue en plus un 
support pour les fibres. 

Sdon un mode de mise en oeuvre de Tinvention, 
on realise ainsi un vetement protecteur, en parti- 
culier des gants, comprenant une coudie interne 
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ou doublure de fibres individuelles naturdles ou 
artificielied associees sdoQ la forme generale de 
I'objet at maintenues sous cette forme par line 
couche exteme de chlorure de polyvinyle plastifie 
qui, avant gelification, a partiellement impregne la 
couche ou doublure interne, de sorte que les fibres 
sont maintenues en une couche f agonnee. 

Pour fabriquer Tobjet double prefere selon Tin- 
vention, on plonge une forme dans un bain de 
plastisoi, on la retire lentement et, pendant que 
ie plastisoi est encore a I'etat liquide, on y applique 
un enduit de fibres individudies de maniere a 
recouvrir sensiblement le plastisoi expose, puis on 
plonge Tobjet dans un bain liquide, on le chaufie 
a une temperature d'au moins 150 pendant un 
temps suffisant pour efifectuer la gelification com- 
plete du plastisoi, on retire alors I'objet et on le 
lave de maniere a enlever le liquide adherent even- 
tueliement et enfin on enieve I'objet de la forme, 
on le seche et on le retoume de manike que la 
couche de fibres constitue la couche ou doublure 
interne de Tobjet. 

Les fibres individuelles peuvenl etre synthetiques, 
comme I'acetate de cellulose, ou peuvent etre natu- 
relies, comme la laine de mouton ou ramiante. 
La matiere fibreuse pent etre appliqnee sur la forme 
enduite d'une maniere quelconque appropriee, par 
exemple par passage de la forme dans une cham- 
bre ou les fibres sont dispersees et maintenues en 
circulation au moyen d'un ventilateur on d'une 
soufflerie, ou par aspersion au moyen d'un pistolet 
appropri^. 11 est avantageux d'eSectuer Tappiication 
des fibres dans un champ electrostatique de maniere 
a donner aux fibres individudles une orientation 
plus ou moins reguliere. Les fibres peuvent egale- 
ment etre appliquees par pulverisation sur la forme 
enduite sous forme de flocons. H est preferable 
que les fibres soient courtes, par exemple de 0,3 mm 
de long. 

Dans une variante du procede selon I'invention, 
la forme pent eti'e humectee ou recouverte d*un 
enduit adhesif, a la suite de quoi on applique une 
couche de fibres individuelles sur la forme pour 
constituer une couche ou doublure interieure, apres 
quoi I'objet est plonge dans un bain de plastisoi 
puis immerge dans le bain liquide de durcissement 
comme on I'a dit 

On peut egalement utiliser une doublure pre- 
focmee telle qu'une etoffe tricotee ayant la forme 
de I'objet dans le procede selon I'invention. La dou- 
blure preformee est placee sur la forme puis plon- 
gee dans un bain de plastisoi et I'enduit de plasti- 
soi est gelifie de la maniere decrite ci-dessus. 

Un objet non-double, par exemple un gant, fabri- 
que selon I'invention peut bien entendn etre double 
par application d'un adhesif a la surface interieure 
suivie de I'application de fibres individu^es d'une 
matiere resineuse naturdDe ou artifici^e a la sur- 
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face de maniere a y adherer et* former une dou- 
blure interieure. On obtient commodement ce resul- 
tat en retoumant I'objet avant application de 
Tadhesif a la surface. 

Les composes utilises pour preparer le bain 
liquide de durcissement ou le bain de pre-gelifica- 
tion sont de preference ceux qui sont sensiblement 
inertes a I'egard des ingredients du plastisoL On 
doit eviter les composes ayant. une action solvante 
ou chimique prononcee sur un quelconque des 
ingredients. Quand on utilise une doublure, on ne 
doit pas faire usage a titre d'ingredients du milieu 
liquide de composes qui reagissent chimiquement 
avec die, specialement si c'est une matiere artifi- 
cielle. Ainsi, quand on utUise des fibres d'acetate 
de cdlulose, le bain liquide ne doit pas contenir 
d'aniline. Les composes formant le bain liquide 
dpivent avoir des points d'ebullition superieurs a 
150 "^C et de preference superieure a 200 ?C. 11 
n'est pas necessaire que les composes soient liquides 
a toutes les temperatures; ils peuvent par exemple 
etre solides aux temperatures ordinaires a la con- 
dition qu'ils soient liquides dans la gammes de tem- 
perature necessaire a la gelification du plastisoi. 
Quand un quelconque des composes utilises pour 
former les bains liquides possede un point d'eclair,- 
par exemple I'ethylene-glycol, on doit prendre soin 
d'eviter des surchaufies locales pour prevenir la 
combustion du bain liquide. 

On a en outre trouve que des bbjets fabriqu6s 
au moyen de plastisols de chlorure de polyvinyle 
par le procede selon rinvention a Taide d'etkylene- 
glycol. He glycerine ou de tri^thanolandne a titre 
de bain liquide pour effectuer la gelification com- 
plete du plastisoi possedaient une recuperation elas- 
tique tres superieure a ceUe que possedent normale- 
ment les feuiUes de chlorure de polyvinyle, et se 
rapprochant de cdle du caoutchouc. Quand on 
utilise ces liquides, on a egalement trouve qu'ila 
possedaient une excellente souplesse. Quand on 
fabrique des gants conformement a Tinvention, H 
est done preferable d'ufiliser, a titre de bain liquide, 
I'ethylene-^ycol, la ^ycerine ou la triethanolamine. 

Quand I'enduit de plastisoi s'est completement 
gelifie, on peut appliquer du tcdc sur la surface 
exposee de Tobjet avant de I'enlever de la forme. 
Cette application de talc facilite I'elimination de 
I'objet de la forme. Quand I'objet est retoume au 
moment ou on I'enleve de la surface exterieure 
d'une forme, comme c'est le cas des gants sans 
doublure prefagonnes, la surface enduite de talc 
devient la surface interieure de i'objet apres enleve- 
ment.de la fonne. 

Les exemples suivants illustrent la prSsente inven- 
tion : 

Exemple 1, — Production d'un gant double. 
On chauffe une forme metallique a-38 °C puis 
on rinomerge dans un plastisoi de chlorure de 
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polyvinyle, I'immersion etant effectuee en une 
periode de vingt secondies. Le plastisol utilise est 
une dispersion de 100 parties en poids de chiorure 
de polyvinyle dans 100 parties en poids de phtalate 
de di-isooctyle a titre de plastifiant et comprend 
an total 6 parties en poids de savon de calcium 
et de 2inc et une huiie epoxydee k titre de stabi- 
iisant Un plastisol de ce type est fabrique par 
Vinatex Ltd, Devonshire Road, Carshalton, Surrey, 
Grande-Bretagne, et vendu sous le nom depose de 
pate < Vinatex », reference PNT 50/1798, On laisse 
la forme plongee dans la pate pendant une periode 
de dix secondes, puis on la retire ensuite iente- 
ment en six minutes. La forme enduite est alors 
passee a travers un champ de iibres chargees d'ace- 
tate de cdlulose ayant ime longueur ihoyemie de 
0,3 ram jusqu'a ce que Tenduit present sur la 
forme soit reconvert d'nne conche de flocons. Le 
champ est produit au moyen d'une ^flockstat 
Power Unit » de 40 kV. 

On chauEe un bain de ^ycerine a 170 et on 
ie maintient k cette temperature. On plonge la 
forme enduite dans le bain chaufEe de glycerine et 
on I'y iaisse immergee pendant une periode de deux 
minutes. On enleve cdors la forme du bain de 
glycerine, on la lave a Teau courante et' on retire 
de la forme le gant de chiorure de polyvinyle 
plastifie ainsi obtenu, ce gant etant retoume par 
Taction d'enlevement On constate que le gant ainsi 
produit possede une excellente soupiesse et une 
bonne recuperation apres aliongement 

Exemple 2. — Production d'un gant non-double 
a Taide de chiorure de polyvinyle. 

On chauffe une forme metallique a 38 puis 
on la plonge dans le plastisol de cUorure de poly- 
vinyle de i'exemple 1, Timmersion etant. effectuee 
en vingt secondes. La forme est laissee immergee 
dans la pate pendant dix secondes puis retiree 
lentement, le retrait etant effectue en I'espace de 
six minutes. Le precede est alors identique a.ceiui 
de I'exempie 1, sauf qu'on n'applique pas de dou- 
blure. On obtient un produit similaire de cdui 
de i'exempie 1, mais non-double. 

Exemple 3, — Production d'un gant en utUisant 
une doublure fa^onnee. 

On place une doublure en etoffe tricotee sur une 
forme metaHique et on immerge la forme dans le 
plastisol de Texemple 1, Timmersion etant effectuee 
en vingt secondes. On laisse la forme plongee dans 
le plastisol pendant dix secondes puis on la retire 
lentement en I'espace de huit minutes. 

H se forme un enduit de plastisol sur la dou- 
blure en etoffe tricotee. On plonge la forme et la 
doublure enduite dans un bain de ^yceiine main- 
tenu a 180 °C et on les laisse immergees dans le 
bain pendant une periode de trois minutes. On 
eideve cdors la forme et la doublure du bain, on 
lave le gant ainsi forme a I'eau courante puis on 
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le retire de la forme. Le gant montre une *bonne 
soupiesse et une bonne recuperation ^astique. 

Exemple 4, — On chanffe ime forme en porce- 
laine ayant la forme d'un gant a ime temperature 
de 38 °C et on la plonge dans le plastisol de i'exem- 
pie 1 contenant un pigment blanc, I'immergion 
durant vingt secondes. Au bout de dix secondes, 
on retire la forme a raison de 5 cm par minute. 
On plonge alors la • forme enduite pendant deux 
minutes dans un bain d'ethylene-glycol maintenu a 
170 °C. On obtient un.artide d'une bonne soaidesse 
et d'une bonne recuperation apres aliongement 

Exemple 5. — On chauffe une forme metallique 
ayant la forme d'un gant a environ 150 ®C puis 
on I'immerge dans le plastisol de i'exempie 1 con- 
tenant un p^ment rouge, L'immersion dure vingt 
secondes et au bout de trente aecondes, on retire 
la forme a raispn.de 10 cm par minute. On laisse 
alors la forme egoutter pendant trente secondes» 
puis on la plonge .de nouveau dans le bain de 
plastisol pendant vingt secondes et, apres une nou- 
veile periode de dix secondes, on la retire a raison 
de 5 cm par minute.- On immerge alors la forme 
enduite pendant deux minutes et demie dans un 
bain de glycerine maintenu a une tempSratoie de 
170 ^C, puis on la. retire. L$ produit ainsi obtenu 
est un gant epais -sans doublure propre anx usages 
industries. 

Exemple 6. — ' On chauffe une forme metallique 
ayant la forme d'un couvre-chaussiure . a 130 "^C et 
on la plonge dans le plastisol de Texemple 1. L'im- 
mersion est effectuee en vingt secondes. Apres une 
periode de vingt secondes, on retire la forme a 
raison de 5 cm par minute, puis on la plonge pen- 
dant deux minutes dans un bain de glycerine, main- 
tenu a une temperature de 170 '^C, et on la retire. 
L'objet ainsi forme est un couvre-chaussure souple* 

Exemple 7. — On chauffe une forme en porce- 
laine ayant la forme d'un gant dans un bain de 
plastisol de i'exempie 1. On effectue Timniersion 
en vingt secondes. Au bout de dix secondes, on 
retire la forme a raison de 5 cm par minute. On 
plonge alors la forme enduite dans un bain de 
gjycerine maintenu a une temperature de 160 «C. 
On trouve que la g^ification complete s'effectue en 
six minutes. Quand on recommence ^'operation a 
I'aide d'une forme metallique creuse, le temps neoes- 
saire pour une gSification complete est reduit de 
six minutes a deux minutes et demie. 

Exemple 8. — On chauffe une forme en porce- 
laine ayant la forme d'lm gant et on la plonge 
dans le plastisol de ■ I'exempie 1 contenant un 
pigment rouge. L'immersion est effectuee en vingt 
secondes. Au bout de trente secondes, on retire 
la forme a raison de 5 cm par minute. On plonge 
doT9 la forme enduite pendant deux minutes dans 
un bain de ^ycerine maintenu a 170 ^'C. 

Exemple 9, — On remjdit une forme metallique 
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mince ayant interienrement la forme d*une tetine 
avec le piastlsoi de i'exemple 1 puis on la renverse 
pour laisser egoutter le surplus de plastisol. On im- 
merge alors completement la forme enduite dans 
un bain de glycerine maintenu a 170 pendant 
trente secondes; la gSification est alors complete. 
On refroidit la forme par immersion dans de I'eau 
froide et on enleve la t^dne. 

Exemple 10. — On melange intimement 50 par- 
ties en volume d'une poudre consistant en un copo- 
lymere de chlorure de vinyle et d'acetate -de vinyle 
contenant 18 % de motifs d|acetate de vinyle (par 
exemple, le copolymere vendu sous la marque 
deposee de GEON 425 par la British Geon limited, 
Devonshire House, Piccadilly, Londres W.l) avec 
50 parties en volume de phtalate de dibutyle. On 
enduit un tube d*aluminium portent un nom en 
impression en safllie au moyen du plastisol obtenu 
et on immerge oonq»letement le tube enduit dans 
de la glycerine maintenue a 175 pendant une 
periode de deux minutes; la gMification est alors 
complete. On refroidit ie tube par immersion dans 
I'eau froide, on applique du talc sur l*enduit gelifie 
et on enleve cet enduit Cdui-d montre une excel- 
lente souplesse et une exceSente reproduction de 
I'impression figurant sur le tnbe. 

Exemple 11. — On mflange 50 parties en volume 
d'un organosol contenant 100 parties de chlorure 
de polyvinyle, .40 parties de plastifiant sous forme 
d*un adipate, S parties d'un stabilisant baryum/cad- 
mium, 0,5 partie d'huile epoxydee, 0,3 partie d'un 
agent abaissant la viscosite et un pigment noir (td 
que cdui vendu sous le nom de « Spraying Paste 
FSF/80 > par la Vinatex Limited), avec 25 parties 
de diluant contenant 25 % de white spirit et le reste 
en xylene, avec une petite quantite de cetone et 
dTiydrocarbure (par exemple, le produit vendu sous 
la reference ST6 par Vinatex Limited). On aaperge 
un Qotteur m^tallique (oontrSeur de niveau) avec 
le melange de maniere a former un enduit sur ce 
flotteur et on laisse odui-ci sedier a I'air pendant 
trois heures. On immerge alors le flotteur enduit 
pendant deux minutes dans de la glycerine main- 
tenue a 170 °C et on le refroidit par I'eau. L'epais- 
seur de I'enduit forme peut etre modifie en f aisant 
verier la quantite de dfluant utilisSe. 

. Exemple 12. — On enduit une face d'une feuille 
metallique (par brossage ou etaiement) d'un plasti- 
sol forme en m^angeant intimement 50 parties en 
volume d'un copolymere en poudre de chlorure de 
vinyle et de chlorure de vinylidene contenant 2 % 
de motife de chlorure' de vinylidene avec 50 parties 
de phtalate de dibutyle. On immerge alors la feuille 
enduite dans de la glycerine maintenue a 170 ^C. 
La gelification est complete en deux minutes, apres 
quoi la feuille enduite est refroidie par immersion 
dans I'eau. On peut si on le veut appliquer d!ahord 
un adhesif sur la forme. 
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Exemple 13. — On plonge une forme metallique 
ayant la forme d'une poignee tobulaire (par exem- 
ple, pour une raquette de tennis) dans le plastisol 
de I'exemple 1 et on la retire a raison de 5 cm 
par minute. On immerge la forme enduite pendant 
une minute dans de la ^ycerine maintenue a 175 
puis on la refroidit par immersion dans I'eau. 
On applique du tedc et on enleve Tenduit La poi- 
gnee ainsi fabriquee fait montre d'une bonne 
souplesse. 

Bien entendu, I'invention n'est pas limitee aux 
modes de mise en ceuvre decrits, qui n'ont ete 
donnes qn'a titre d'exemples. 

r£sum£ 

La presente invention a pour objets : 
1** Un precede de fabrication d'un objet a partir 
de polymeres vinyliques contenant une proportion 
majeure de chlorure de vinyle, ledit procede etant 
remarquable notamment par les caracteristiques sui- 
vantes, considerees separement ou en conJiinaisons: 

a. On applique sur une forme ayant la forme 
dudit objet un enduit cl'une dispersion dudit poly- 
mere dans un plastifiant de cdui-ci, puis on chaufie 
ledit enduit sur ladite forme a une temperature 
propre k la gflification dans un mOieu iiquide; 

b. Lesdits polymeres vinyliques consistent sensi* 
blement en tot^te en ddorure de polyvinyle; 

c. Lesdits polymeres vinyliques comprennent un 
copolymere de chlorure de vinyle et d'acetate de 
vinyle; 

d. Lesdits polymeres vinyliques comprennent un 
copolymere de ddorure de vin^e et de chlorure 
de vinylidene; 

e. Le copolymere contient au moins 95 % de 
motifs de chlorure de vinyle; 

/. La forme est une forme creuse; 
g. L'enduit est forme sur la surface exterieure de 
la forme; 

k. L'enduit est forme sur la surface interieure de 

fe. Le mflieu Iiquide comprend I'ethylene-^ycol, 

L La temperature de gelification est de I'ordre 
del50a 200°C; 

;. La temperature de gdification est de I'ordre 
de 160 a 180 «C; 

k Le milieu Uquide comprend I'ethylene-^ycol, 
la ^ycerine ou la triethanolamine; 

I L'enduit est applique sur la forme en plon- 
geant celle-ci dans un bain contenant la dispersion 
des polymeres dans un plastifiant de ces demiers; 

m. La forme est chaufEee a une ten^erature de 
sensiblement 36 avant d'etre enduite de la dis- 
persion des polymeres; 

n. La forme est chauffee a une temperature supe- 
rieure a 100 °C avant d'etre enduite de la dis- 
persion de polymeres, de sorte que l'enduit forme 
est dans un etat de pre-g3ification ; 
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o. La forme enduite est enduite de nonveau a 
Taide de la disp ersion de poi3mieres de maiiiere a 
y former un second enduit, puis la forme enduite 
est immergee dans le milieu liquide pour e£Eectuer 
une gelification complete de Tenduit colr^»ose; 

p. On applique plusieurs enduits snr la forme en 
plongeant celle-ci consecutivement dans la disper- 
sion des polymeres puis en immergeant la forme 
enduite dans un milieu liquide mflinfenu k une tem- 
perature de sensiblement 100 ®C; 

q. Apres application de Tenduit sur la forme et 
pendant que Tenduit est encore a I'etat liquide, on 
applique des fibres individuelles de matieres natu- 
rdles ou artificidles sur ledit enduit de maniere a 
recouvrir sensiblement la. surface exposee de I'en- 
duit depose sur la forme; 

r. Les fibres individudles sont appliquees sur la 
fonne enduite sous Paction d*un cbamp ^ectro- 
statique; 

s. On place sur la forme une doublure preformee 
faite d une etoffe tricotee ayant la forme de I'objct 



et on applique le plastisol sur ladite doublure pr6. . 
fdrmee; 

t. L'objet fabrique est un objet dTiabillement 
protecteur; 

u. Ledit objet est un gant 

2'* Un objet d'babillement protecteur, compre- 
nant une couche ou doublure interieure en fibres 
naturdles ou artificidles ayant la forme generate 
de I'objet et maintenues sous cette forme par une 
couche exterieure de chlorure de pdyvinyle jdasti- 
fie qui, avmit g^cadon, a partieflement impregne 
la coudie interieure, de sorte que les fibres sont 
maintenues entre dl« a I'etat prefagonne, tel qu'ob- 
tenu par le procede ieBm sous I?; 

3° Un objet compose de polymeres vinyliques td 
qu'obtenu par le procede defini sous 1^ 

Robert Edward CHAPMAN- 
et Geoffroy Parker WADDINGTON 

Par proearatbn s- 
GaHnet Lmnr 



la vente des fasdcnles, s'adresser k rjuPBiMERiE Natiomale, 27. me de la Convciition, Paris (35^ 
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Process for the manufacture of items from vinyl polymers 

The present invention relates to the manufacture of 
items from poly (vinyl chloride) . 

Items such as gloves have previously been manufactured 
by immersing a preformed lining in a poly (vinyl chloride) 
plastisol and by then heating the coated lining in an oven at 
the melting point. 

In contrast/ trials on manufacturing items such as 
lining-free gloves or gloves comprising nonwoven linings backed 
by the resin have had hardly any success owing to the fact that 
the time necessary in this process for the dissolution of the 
resin particles of the plastisol in the dispersing agent is not 
short enough to prevent the plastisol from flowing over the 
former and from separating from any nonwoven lining to which it 
is applied. 

The present invention intends to provide a process in 
which the dissolution time is markedly reduced. 

The present invention thus provides a process for the 
production of an item, in particular gloves, from vinyl polymers 
comprising a main proportion of vinyl chloride which consists in 
applying, to a former of said item, a coating of a dispersion of 
said polymers in an appropriate plasticizer and in then heating 
said coating on the former at a gelling temperature in a liquid 
medium - 

Vinyl polymers are composed substantially generally of 
vinyl chloride. It is also possible to use copolymers of vinyl 
chloride with, for example, vinyl acetate or vinylidene 
chloride, the vinyl chloride content of these copolymers 
preferably being at least 95%. It is also possible to use a 
blend of poly (vinyl chloride) with small amounts of other vinyl 
polymers. 

The gelling temperature must be greater than 150 °C and 
can, for example, be of the order of 150 to 200°C, preferably of 
160 to ISO^'C. Below 150°C, the dissolution of the resin in the 



- 2 - 



plasticizer is too slow. Decomposition occurs at temperatures 
far above 200 °C. Appropriate substances which can be used as 
liquid medium in the process according to the invention comprise 
plasticizers for the vinyl polymer, such as tritolyl phosphate, 
polyalcohols, such as ethylene glycol, propylene glycol and 
glycerol, aromatic amines, such as aniline, hydroxyaromatic 
compounds, such as resorcinol, tertiary amines, such as 
triethanolamine, and unsaturated long-chain acids, such as oleic 
acid. Naturally, compounds having a marked solvent, swelling or 
chemical action on the ingredients of the plastisol must be 
avoided. 

In addition, it has been found that, when the liquid 
medium is composed of glycerol, of ethylene glycol or of 
triethanolamine, the product obtained has a markedly greater 
elasticity which, in some cases, approaches that of rubber. 

The dispersion of the vinyl polymers is preferably a 
plastisol. Use may be made of modified plastisols or organosols 
comprising volatile organic solvents as diluent but, in this 
case, it is advisable to allow the volatile solvents to 
evaporate from the coating before carrying out the gelling in 
the liquid medium. The plastisols are dispersions of vinyl 
polymers in an appropriate plasticizer. The resin particles are 
relatively insoluble in the plasticizer at ambient temperature 
but, at high temperatures, for example above 150°C, they are 
soluble in the plasticizer. 

When a plastisol is heated at a temperature of 150°C or 
more, the resin particles of the dispersion dissolve in the 
plasticizer, forming a single continuous phase. 

The plastisols are blended in mixers of the shear type 
rather than in high-speed mixers, and at ambient temperature 
(below 32 °C) . The stabilizing agents and the colored pigments 
are usually dispersed in the plasticizer before the addition of 
the latter to the plastisol. Due to the relatively high 
viscosity of plastisols, the air trapped during the blending 
cannot escape and it has to be removed in the majority of 
applications by subjecting the plastisol to the action of 
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vacuum. 

The plasticizer can, for example, be dibutyl phthalate, 
diisooctyl phthalate or tritolyl phosphate. Appropriate 
stabilizing agents are, for example, a calcium and zinc soap, 
calcium stearate or epoxidized oils. 

The rate of dissolution of the polymer particles in the 
plasticizer depends on the temperature. In the case of vinyl 
polymers comprising a major proportion of vinyl chloride, it is 
necessary to use a temperature of at least 150 °C to obtain ,a 
satisfactory rate of dissolution. The gelled material obtained 
above 150°C appears to be identical to the plasticized polymer 
produced by the other processes. 

The time necessary to achieve a single continuous phase 
depends to a large extent on the temperature of the liquid 
curing medium and on the thickness of the coating to be gelled. 
Thus, when a coating with a thickness of 1 mm of a plastisol of 
a vinyl polymer formed substantially completely of vinyl 
chloride units is dipped in a bath of glycerol maintained at 
ISC^C, complete gelling occurs over a period of approximately 
2 minutes. The gelling time also varies to a certain extent with 
the amount of plasticizer incorporated in the plastisol and with 
the losses in heat which occur as a result of the nature of the 
material used for the former. Gelling times of less than one 
minute are possible in the process according to the invention. 

Optionally, after completing the gelling and withdrawing- 
the former from the liquid curing bath, the traces of liquid 
curing medium remaining can be removed from the product. In the 
case of water-miscible liquids, this result can be obtained by 
washing the product with water. 

The former can be constructed using any appropriate 
material, such as porcelain or a metal, and the coating can be 
applied to the internal surface or the external surface of this 
former. 

A convenient- way of preparing a coating of plastisol on 
the external surface of a former consists in dipping the latter 
in a bath comprising the plastisol. The thickness of the coating 
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obtained in this way depends on the time taken to withdraw the 
former after immersion in the plastisol, on the temperature of 
the former and on the viscosity of the plastisol, which itself 
depends on the temperature of the plastisol. When it is desired 
to deposit only a single coating on the former, the former is 
preferably heated at a temperature of approximately 38 °C before 
being dipped in the plastisol. It is preferable for the 
thickness of the coating to be of the order of 1 mm. 

The dispersion of the vinyl polymers can also be 
introduced into a hollow former, the internal surface of which 
has the shape of the item to be produced, and the excess 
dispersion is poured out the former by inverting it. When the 
internal surface of a former is coated, gelling can be carried 
out with or without direct contact between the coating and the 
liquid curing medium. 

If the plastisol is heated at a temperature of 
approximately 100°C, a semisolid is formed. This effect is 
normally denoted by the term of "pregelling" . This pregelling 
can be used to deposit several layers of plastisol on the former 
before complete gelling. The pregelling effect can also be 
obtained by immersing a former coated with plastisol in a liquid 
bath heated at a temperature of 100 °C or by preheating the 
former itself at an appropriate temperature. When it is desired 
to obtain several layers, the former is first dipped in the 
normal way, then it is immersed in the liquid bath maintained at 
a temperature of approximately 110°C, to carry out the 
pregelling of the coating, and then it is again immersed in the 
plastisol to apply a further coating on the former. It is 
possible in this way to apply several coatings until the desired 
thickness is obtained, The latter being obtained, the coated 
former can then be immersed in the liquid curing bath at a 
temperature of greater than 150°C, so as to carry out the 
complete gelling of the coating in order to form a single 
uniform phase of plasticized resin. When the former itself is 
preheated, the degree of pregelling ' which occurs and 
consequently the thickness of the coating formed depend on the 
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temperature of the former, the degree of pregelling produced 
increasing as the temperature increases. 

The invention also comprises the production of 
protective clothes, in particular gloves, equipped with an 
internal lining. In the preferred form of the invention, the 
lining is manufactured using loose fibers easy to put into any 
desired form and which are subsequently attached in the desired 
form by the external layer of poly (vinyl chloride), which 
additionally constitutes a backing for the fibers. 

According to one embodiment of the invention, the 
preparation is thus carried out of an item of protective 
clothing, in particular gloves, comprising an internal layer or 
lining of individual natural or artificial fibers combined 
according to the general shape of the item and held in this 
shape by an external layer of plasticized poly (vinyl chloride) 
which, before gelling, has partially impregnated the internal 
lining or layer, so that the fibers are maintained in a shaped 

layer- 
To manufacture the preferred lined item according to the 
invention, a former is dipped in a bath of plastisol, it is 
slowly withdrawn and, when the plastisol is still in the liquid 
state, a coating of individual fibers is applied thereto so as 
to substantially cover the exposed plastisol, then the item is 
dipped in a liquid bath, is heated at a temperature of at least 
150*^0 for a time sufficient to bring about the complete gelling 
of the plastisol, then the item is withdrawn and washed, so as 
to remove^ the liquid which may adhere, and, finally, the item is 
removed from the former, dried and turned inside out, so that 
the layer of fibers constitutes the internal lining or layer of 
the item. 

The individual fibers can be synthetic, such as 
cellulose acetate, or can be natural, such as sheep's wool or 
asbestos. The fibrous material can be applied to the coated 
former in any appropriate way, for example by passing the former 
into a chamber where the fibers are dispersed and maintained 
under circulatory conditions using a fan or a blower or by 
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spraying using an appropriate gun. It is advantageous to carry 
out the application of the fibers in an electrostatic field, so 
as to give a more of less uniform orientation to the individual 
fibers. The fibers can also be applied by spraying over the 
coated former in the form of flocks. It is preferable for the 
fibers to be short, for example 0.3 mm long. 

In an alternative form of the process according to the 
ihvention, the former can be moistened or covered with an 
adhesive coating, following which a layer of individual fibers 
is applied to the former to form an internal lining or layer, 
after which the item is dipped in a bath of plastisol and then 
immersed in the liquid curing bath, as has been stated. 

it is also possible to use a preformed lining, such as a 
knitted fabric, having the shape of the item in the process 
according to the invention. The preformed lining is placed over 
the former and then dipped in a bath of plastisol, and the 
plastisol coating is gelled in the way described above. 

An unlined item, for example a glove, manufactured 
according to the invention can, of course, be lined by 
application of an adhesive to the internal surface, followed by 
the application of individual fibers of a natural or artificial 
resinous material to the surface, so as to adhere thereto and to 
form an internal lining. This result is conveniently obtained by 
turning the item inside out before application of the adhesive 
to the surface. 

The compounds used to prepare the liquid curing bath or 
the pregelling bath are preferably those which are substantially 
inert with regard to the ingredients of the plastisol. Compounds 
having a pronounced solvent or chemical action on any one of the 
ingredients must be avoided. When a lining is used, • compounds 
which react chemically with it, especially if it is an 
artificial material, must not be used as ingredients of the 
liquid medium. Thus, when cellulose acetate fibers are used, the 
liquid bath must not comprise aniline. The compounds forming the 
liquid bath must have boiling points of greater than 150 °C and 
preferably of greater than 200°C. It is not necessary for the 
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compounds to be liquid at all temperatures; they can, for 
example, be solid at normal temperatures, provided that they are 
liquid within the temperature range necessary for the gelling of 
the plastisol. When any one of the compounds used to form the 
liquid baths has a flashpoint, for example ethylene glycol, care 
must be taken to avoid local hot spots in order to prevent 
combustion of the liquid bath. 

In addition, it has been found that items manufactured 
using poly (vinyl chloride) plastisols by the process according 
to the' invention using ethylene glycol, glycerol or 
triethanolamine as liquid bath for carrying out the complete 
gelling of the plastisol have a much greater elastic recovery 
than that which poly (vinyl chloride) sheets normally possess and 
which approaches that of rubber. When these liquids are used, it 
has also been found that they have excellent flexibility. When 
gloves in accordance with the invention are manufactured, it is 
therefore preferable to use, as liquid bath, ethylene glycol, 
glycerol or triethanolamine. 

When the plastisol coating has completely gelled, talc 
can be applied to the exposed surface of the item before 
removing it from the former. This application of talc 
facilitates the removal of the item from the former. When the 
item is turned inside out as it is removed from the external 
surface of a former, as is the case with gloves without a 
preshaped lining, the surface coated with talc becomes the 
internal surface of the item after removal from the former. 

The following examples illustrate the present invention: 

Example 1 - Production of a lined glove. 

A metal former is heated to 38 °C and is then immersed in 
a poly (vinyl chloride) plastisol, immersion being carried out 
over a period of twenty seconds. The plastisol used is a 
dispersion of 100 parts by weight of poly (vinyl chloride) in 100 
parts by weight of diisooctyl phthalate as plasticizer and 
comprises in total 6 parts by weight of calcium and zinc soap 
and an epoxidized oil as stabilizer. A plastisol of this type is 
manufactured by Vinatex Ltd, Devonshire Road, Carshalton, 
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Surrey, Great Britain, and sold under the registered trade name 
of ''Vinatex" paste, reference PNT 50/1798. The former is left 
dipped in the paste for a period of ten seconds and then it is 
subsequently slowly withdrawn over six minutes. The coated 
former is then passed through a field of charged cellulose 
acetate fibers having a. mean length of 0.3 mm until the coating 
present on the former is covered with a layer of flocks. The 
field is produced using a 40 kV ''Flockstat Power Unit". 

The glycerol bath is heated to 170 °C and is maintained 
at this temperature- The coated former is dipped in the heated 
glycerol bath and is left immersed therein for a period of two 
minutes. The former is then removed from the glycerol bath and 
washed with running water, and the plasticized poly (vinyl 
chloride) glove thus obtained is removed from the former, this 
glove being turned inside out by the action of removal. It is 
found that the glove thus produced has excellent flexibility and 
good recovery after elongation. 

Example 2 - Production of an unlined glove using 
poly (vinyl chloride) . 

A metal former is heated to 38 °C and is then dipped in 
the poly (vinyl chloride) plastisol of Example 1, immersion being 
carried out over twenty seconds. The former is left immersed in 
the paste for ten seconds and is then slowly removed, the 
removal being carried out over the space of six minutes. The 
process is then identical to that of Example 1, except that a 
lining is not applied. A similar product to that, of Example 1, 
but unlined, is obtained. 

Example 3 - Production of a glove using a shaped lining. 

A lining made of knitted fabric is placed over a metal 
former and the former is immersed in the plastisol of Example 1, 
immersion being carried out over twenty seconds. The former is 
left dipped in the plastisol for ten seconds and then it is 
slowly withdrawn over the space of eight . minutes . 

A plastisol coating is formed over the lining made of 
knitted fabric. The former and the coated lining are dipped in a 
glycerol bath maintained at 180°C and are left immersed in the 
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bath for a period of three minutes. The former and the lining 
are then removed from the bath and the glove thus formed is 
washed with running water and is then removed from the former. 
The glove shows good flexibility and good elastic recovery. 

Example 4 - A porcelain former having the shape of a 
glove is heated to a temperature of 38 °C and is dipped in the 
plastisol of Example 1 comprising a white pigment, immersion 
lasting twenty seconds. After ten seconds, the former is 
withdrawn at the rate of 5 cm per minute. The coated former is 
then dipped for two minutes in an ethylene glycol bath 
maintained at ITO^'C. An article with good flexibility and good 
recovery after elongation is obtained. 

Example 5 - A metal former having the shape of a glove 
is heated to approximately 150 °C and is then immersed in the 
plastisol of Example 1 comprising a red pigment. The immersion 
lasts twenty seconds and, after thirty seconds, the former is 
withdrawn at the rate of 10 cm per minute. The former is then 
left to drain for thirty seconds, is then again dipped in the 
plastisol bath for twenty seconds and, after a further period of 
ten seconds, is withdrawn at the rate of 5 cm per minute. The 
coated former is then immersed for two and a half minutes in a 
glycerol bath maintained at a temperature of 170°C and is then 
withdrawn. The product thus obtained is a thick, lining-free, 
thick glove suitable for industrial uses. 

Example 6 - h metal former having the shape of an 
overshoe is heated to IBO^'C and is dipped in the plastisol of 
Example 1. Immersion is carried out over twenty seconds. After a 
period of twenty seconds, the former is withdrawn at the rate of 
5 cm per minute, is then dipped for two minutes in a glycerol 
bath, maintained at a temperature of IVO^'C, and withdrawn. The 
item thus formed is a flexible overshoe. 

Example 7 - A porcelain former having the shape of a 
glove is heated in a bath of plastisol of Example 1. Immersion 
is carried out over twenty seconds. After ten seconds, the 
former is withdrawn at the rate of 5 cm per minute. The coated 
former is then dipped in a glycerol bath maintained at a 



- 10 - 



temperature of 160 'C. It is found that complete gelling takes 
place in six minutes. When the operation is started afresh using 
a hollow metal former, the time necessary for complete gelling 
is reduced from six minutes to two and a half minutes. 

Example 8 - A porcelain former having the shape of a 
glove is heated and is dipped in the plastisol of Example 1 
comprising a red pigment. Immersion is carried out over twenty 
seconds. After thirty seconds, the former is withdrawn at the 
rate of 5 cm per minute. The coated former is then dipped for 
two minutes in a glycerol bath maintained at ITO'C. 

Example 9 - A thin metal former having internally the 
shape of a- teat is filled with the plastisol of Example 1 and is 
then inverted to . allow the surplus plastisol to drain off. The 
coated- former is then completely immersed for thirty seconds in 
a glycerol bath maintained at nO°C; gelling is then complete. 
The former is cooled by immersion in cold water and the teat is 
removed . 

Example 10-50 parts by volume of a powder composed of 
a copolymer of vinyl chloride and of vinyl acetate comprising 
18% of vinyl acetate units (for example, the copolymer sold 
under the registered trade mark of GEON 425 by British Geon 
Limited, Devonshire House, Piccadilly, London Wl) are intimately 
mixed with 50 parts by volume of dibutyl phthalate. An aluminum 
pipe carrying an embossed name is coated using the plastisol. 
obtained and the coated pipe. is completely immersed for a period 
of two minutes in glycerol maintained at 175°C; gelling is then 
complete. The pipe is cooled by immersion in cold water, talc is 
applied to the gelled coating and this coating is removed. The 
latter shows excellent flexibility and excellent reproduction of 
the embossed name which appears on the pipe. 

Example 11-50 parts by volume of an organosol 
comprising 100 parts of poly (vinyl chloride), 40 parts of 
plasticizer in the form of an adipate, 3 parts of a 
barium/cadmium stabilizer, 0.5 part of epoxidized oil, 0.3 part 
of a viscosity-lowering agent and a black pigment (such as that 
sold under the name of "Spraying Paste FSF/80" by Vinatex 
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Limited) are mixed with 25 parts of diluent comprising 25% of 
white spirit and the remainder as xylene, with a small amount of 
ketone and of hydrocarbon (for example, the product sold under 
the reference ST6 by Vinatex Limited) . A metal float (level 
controller) is sprayed with the mixture, so as to form a coating 
on this float, and the latter is left to dry in the air for 
three hours. The coated float is then immersed for two minutes, 
in glycerol maintained at 170°C and is cooled with water. The 
thickness of the coating formed can be modified by varying the 
amount of diluent used. 

Example 12 - One face of a metal sheet is coated (by 
brushing or spreading) with a plastisol formed by intimately 
mixing 50 parts by volume of a powdered copolymer of vinyl 
chloride and of vinylidene chloride comprising 2% of vinylidene 
chloride units with 50 parts of dibutyl phthalate. The coated 
sheet is then immersed in glycerol maintained at IVO^'C. Gelling 
is complete in two minutes, after which the coated sheet is 
cooled by immersion in water. If desired, an adhesive may first 
be applied to the former. 

Example 13 - h metal former having the shape of a 
tubular handle (for example, for a tennis racquet) is dipped in 
the plastisol of Example 1 and is withdrawn at the rate of 5 cm 
per minute. The coated former is immersed for one minute in 
glycerol maintained at 175 °C and is then cooled by immersion in 
water. Talc is applied and the coating is removed. The handle 
thus manufactured displays good flexibility. 

Of course, the invention is not limited to the 
embodiments described, which have been given only by way of 
examples . 
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SUMMARY 

The subject matters of the present invention are: 

1) A process for the manufacture of an item from vinyl 
polymers comprising a major proportion of vinyl chloride, said 
process being noteworthy in particular because of the following 
characteristics, considered separately or in combinations: 

a. a coating of a dispersion of said polymer in a 
plasticizer for the latter is applied to a former having the 
shape of said item and then said coating is heated on said 
former at a temperature suitable for gelling in a liquid medium; 

h. said vinyl polymers consist substantially completely 
of poly (vinyl chloride); 

c. said vinyl polymers comprise a copolymer of vinyl 
chloride and of vinyl acetate; 

d. said vinyl polymers comprise a copolymer of vinyl 
chloride and of vinylidene chloride; 

e. the. copolymer comprises at least 95% of vinyl 
chloride units; 

f. the former is a hollow former; 

g. the coating is formed on the external surface of the 

former; 

h. the coating is formed on the internal surface of 

[lacuna] 

i. the gelling temperature is of the order of 150 to 

200^C; 

j. the gelling temperature is of the order of 160 to 

180^C; 

k. the liquid medium comprises ethylene glycol, glycerol 
or triethanolamine; 

1. the coating is applied to the former by dipping the 
latter in a bath comprising the dispersion of the polymers in a 
plasticizer for the latter; 

m. the former is heated at a temperature of 
substantially 36°C before being coated with the dispersion of 
the polymers; 

n. the former is heated at a temperature of greater than 
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lOC^C before being coated with the dispersion of polymers, so 
that the coating formed is in a pregelled state; 

o. the coated former is again coated using the 
dispersion of polymers, so as to form a second coating thereon, 
and then the coated former is immersed in the liquid medium to 
carry out complete gelling of the compound coating; 

p. several coatings are applied to the former by dipping 
the latter consecutively in the dispersion of the polymers and 
by then immersing the coated former in a liquid medium 
maintained at a temperature of substantially lOO^C; 

q. after application of the coating to the former and 
while the coating is still in the liquid state, individual 
fibers of natural or artificial materials are applied to said 
coating so as to substantially cover the exposed surface of the 
coating deposited on the former; 

r. the individual fibers are applied to the coated 
former under the action of an electrostatic field; 

s. a preformed lining made of a knitted fabric having 
the shape of the item is placed on the former and the plastisol 
is applied to said preformed lining; 

t. the item manufactured is an item of protective 
clothing; 

u. said item is a glove. 

2) An item of protective clothing, comprising an 
internal lining or layer of natural or artificial fibers having 
the general shape of the item and held in this shape by an 
external layer of plasticized poly (vinyl chloride) which, before 
gelling, has partially impregnated the internal layer, so that 
the fibers are held together in the preshaped state, as obtained 
by the process defined under 1) . 

3) An item composed of vinyl polymers, as obtained by 
the process defined under 1) - 

Robert Edward CHAPMAN 
and Geoffrey Parker WADDINGTON 
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